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Acceptability of measurement of resting energy expenditure using a new device with
mouthpiece in young women

Nozomi MORIKAWA, Yasue NAKAGAWA

Department of Food and Health Sciences, Jissen Women’s University

The aim of this study was to assess the acceptability of short-time measurement using a new
breath-by-breath indirect calorimetry with mouthpiece method, under conditions that are close to
those of daily living.

Sixty-three female students who were studying nutrition participated in this study.

All participants had previously, measured their energy expenditure using breath-by-breath
indirect calorimetry (Aeroman medical®, Global Micronics Corporation) with mouthpiece (BB)
and Douglas bag with face mask (DB) in a practical class. The measurements (2 sessions)
were performed with the subjects in seated positions under non-fasting conditions. After all
measurements were completed, they were asked to respond to a self-administered questionnaire
related to the acceptability of each method.

The measurement values of the BB method significantly correlated with those of the DB method.
The short-time measurement of energy expenditure in resting condition moderately reflected the
individual BMR of the young women in our study. Participants found the BB method to be easier
to wear than the DB method, both as a subject and as a dietitian. The BB method was also found to
be more comfortable to wear than the DB method for the subjects. From the dietitians’ standpoint,
respondents were significantly more satisfied with the BB’s usability of the measurement procedure.

Key words : resting energy expenditure (ZZFffF— /L —i4%r &), Indirect calorimeter (FJHEENVEE]),
breath-by-breath measurement (7' LA « /SA « 7 L AJE), acceptability (£ 1)
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Set up diagnostician Subjects

Connect the main unit and the
personal computer.

| Set up software (Aeroscan). I

Rest in asitting position
The procedure was explained
| Take three deep breaths

| Automatic calibration.

Pre-measurement Wear the nose clip and the
90 s at rest. mouthpiece.

]

Start measurement
1 step 20 s 6 times
Total 120 s.

1. Explain the procedure beforehand to the customer to avoid any agitation.

11. Take the at rest measurement with the subject sitting or lying down

II1. Tell the customer not to concentrate on his or her breathing and to breathe passively.
IV. If necessary, allow the subject to practice breathing before the actual measurement.
V. Do not rush the subject.

K1 TJLXR-NA - TURABEHELF (Aeroman
Medical) ODEIEFIE
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T, McNemar & CEHEE L7, #atfENTICIZ, SPSS
version 21.0 for Windows (IBM Corp., Armonk, NY) %
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7. EE (kcal/day) 1%, FEREfREIILMEMIC X 2 TIfE
LV DBET30%, BBIET36%mo7z (R2),
DB £ & BB iEOEREMIT WIS FREOH HE 22
R b,

Fro. FMERBIEEE A b &R U7 SR

=1 MHREGRZDEH
Age (years) 20.1 £0.3
Height (cm) 159.3 + 4.7
Body weight (kg) 53.8 = 7.5
BMI (kg/m®) 212+ 25
<185 (n, %) 7 (11.1)
18.5-24.9 (n, %) 49 (77.8)
= 25 (n, %) 7 (11.1)
BMR (kcal/day) 1,185 + 162

Mean * Standard deviation

wETHE & OB, BBENSEBRNEEF TH -T2
(R=0.617, P<0.001) (K 2).,
BAEMERIRE OILEF K, HIEDFHMEICOVWTOE
AT OFE R A FR 3 IR T, AT, #BRENE
BT 5 (v A7 vy AE—R) IZRE LTz
B L, EEFAEREITHT 2 EM oW BBk
T RO Fi2ix ERICARP) EEXETRA
BT 2oz, 22 OBENE, WIEO@EY:$ BB
ERARBIZEVFICh o7z, —J7, WERHT TH
TRREE AT E T IZBWTIE, 2 2O B
X 7enoiz,

T, gL (FEREDL) L LT, mRAX
BEOFM A2 FEEIZITO 2 L 2BE LR (R4)
TlE, HIE#RE OIS RIE DO EMEIZ OV THEL W

IR

xR2 FIUSANYTE TUR - NA - TUREDRERR
Douglas bag Breath-by-breath p p
Mean SD Mean SD

VE (I/min) 6.10 1.09 5.80 1.16 0.044 0.510
VO, (I/min) 0.22 0.03 0.22 0.03 0.303 0.355
VCO, (I/min) 0.18 0.03 0.21 0.03 <0.001 0.426
RQ 0.84 0.04 0.90 0.09 <0.001 0.382
EE (kcal/hour) 63.6 8.9 66.5 7.9 0.021 0.428
(kcal/day) 1526.9 214.0 1596.3 189.4 0.021 0.428
(kg/kcal/day) 28.8 4.2 30.0 3.5 0.025 0.450
EE/Japan-DRI 1.30 0.19 1.36 0.16 0.026 0.454

* Paired-t test
Correlation coefficient

Abbreviations: VE, Expired gas volumes; VO, oxygen consumption; VCO,, carbon dioxide production; RQ, respiratory quotient; EE, energy
expenditure; Japan-DRI, basal metabolic rate (kcal/kg/day) predicted using the Dietary Reference Intakes for Japanese (Japan-DRI) equation.



2 RAMEDSHETE LI-EBAHEL.

EEE LI F T BBIERAEIL Db olo, a0
BB AR b B C O I E FEHE O AT REPE I DWW T
%, DBV£E BBIETHEREITRLS, WThDOTFIE
IR NTH, AIEFEMEZOBRRET [FEe) £z
[ D FEEERTRE ) & RilIAI X 7R A& % Lo A3 4l
Th-o7,

Ui 0) Rl K% AISREE LSS 54 5, 2017 21
1,900 _ 1,900
~ 5
[ =
o o °
& 1,700 5 o g 1,700 o
? 4 O@ o
& o 9Q - e} o
1,500 5 g o T 1,500
g 85 00 g o o 0 O/“OO o
£ 1300 JACoIP 0 o & 1300 Q00 5 08
B o 5 oo g T Bop ,°
% o E ) O  r=0.617 (P<0.001)
£ 1,100 o o 8 £ 1,100 o
- S[eg} 0} o ° |5 Oo (] [0}
k| o 0o 0 ® £=0.498 (P<0.001) 2 o
g 900 & 900
A 3
4
700 A 700
700 900 1,100 1,300 1,500 1,700 700 900 1,100 1,300 1,500 1,700
Japan-DRI (kcal/day) Japan-DRI (kcal/day)

BB EED 5RO/ FRE L D1RRE

D= Z T D 7RI O T, iy
72 DB {EIC & DRI T TOREM K OSEERHE O
THME & DR 21T o7, ZOFEFE, BBIETO
TARNAF—HEEOVHEIIDBELY baEmhroTz,
72, DBIE, BBIEOWTHIZEBW TS, AREAH
FEVEEIC L2 TIIE L 0 BT 30% 0L BE <, AT
g2 1Y THESNTVD 20% % K& < EES T

4. ER

AWFFETIE, TS S o/ N o B R 2 1

AN

HHAETE T OSAFITUT W IR » AL RRIRRE T

77

Fioo MR - BN FRIRRE 0O SRR R o> S &
ST L 5 PRME 2 bl L 7o 2 2 IR

x£3 HEREICEETIEMRATER RHEEDIZNS)
DB £ BB P*

B FEH TP 1 (1.6%) 0 (0.0%)

(FAY, v URAE—R) KR e 6 (9.5%) 20 (31.7%) 0.002
R 36 (57.1%) 40 (63.5%) '
FEHR AR 20 (31.7%) 3 (4.8%)

ALK FEH TP 1 (1.6%) 4 (6.3%)

(B2 1A) RS VSSTE ] 12 (19.0%) 31 (49.2%) ~0.001
R 43 (68.3%) 26 (41.3%) ’
FEF AR 7 (11.1%) 2 (3.2%)

e OffENE Pl daii] 4 (6.3%) 34 (54.0%)
R HE 24 (38.1%) 22 (34.9%) “0.001
HEL U 32 (50.8%) 7 (11.1%) '
ez L 3 (4.8%) 0 (0.0%)

TE DR M FEH IR 3 (4.8%) 22 (34.9%)
RSO HL 26 (41.3%) 28 (44.4%) ~0.001
KR LU 32 (50.8%) 12 (19.0%) :
FEHZHE LV 2 (3.2%) 1 (1.6%)

H AR PR 23 C& 5 R HE 4 (6.3%) 4 (6.3%)
R0 23 (36.5%) 32 (50.8%) 0.136
R L 31 (49.2%) 24 (38.1%) ’

FEHITH LW

5 (7.9%)

3 (4.8%)

DBIE, XV ANy JIE;BBIE, 7V A « N1 « T LA

*McNemar test
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DB i BB % P*

LA OffEME eI L 2 (3.2%) 26 (41.3%)
RO HL 18 (28.6%) 30 (47.6%) 0,001
HEL U 41 (65.1%) 7 (11.1%) '
JEFICEHE LW 2 (3.2%) 0 (0.0%)

W5 O E FER I 4 (6.3%) 23 (36.5%)
RO HL 22 (34.9%) 28 (44.4%) 0,001
OHEL U 36 (57.1%) 12 (19.0%) ’
FEFIZHE LW 1 (1.6%) 0 (0.0%)

FEii Al REME Al e 19 (30.2%) 27 (42.9%)

(fifi s DE FH) B HIRE AR 22 (34.9%) 24 (38.1%) 0.064
OHEL U 21 (33.3%) 12 (19.0%) '
ENDE- 1 (1.6%) 0 (0.0%)

FEhi AT REME A 19 (30.2%) 26 (41.3%)

(EHLS L HRTORIE) B DI AR 26 (41.3%) 15 (23.8%) 0503
OSRHE L U 18 (28.6%) 21 (33.3%) '
ARH[RE 0 (0.0%) 1 (1.6%)

*McNemar test
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